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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by 
which a residue can be treated after making a via hole 
and its device, by adopting a discharge plasma treatment 
which can produce a stable discharge state under an 
atmospheric pressure by using a simplified device and a 
small quantity of processing gas. 
SOLUTION: The plasma treatment is applicable for a 
thermosetting resin for copper-plated laminated plate in 
which a hole is made by laser, and a solid dielectric is 
placed on at least either of a pair of electrodes at a 
pressure of around atmospheric pressure in a gas 
atmosphere containing at least one kind of oxygen- 
containing gas or its diluting gas, and then an electric 
field changed into pulse is applied between a pair of 
electrodes to produce a discharging plasma, by which a 
residue around a via hole and on the inner wall is 
removed after laser working. 
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g#5 0 k V/cmJeATT-fcoT, ^oiE^roft^ffl 
A^^ttfi©fi:^:flt*T'©fitW*g^0. 5kV.KA.tTfc 
5di^»*LV. 5 0kV/cm|rIx.5t7-^j!il 

feroft^ffl^T-rofflro^O. 5 k V/cm*#iTfc.5 

^aicioTtt^m^^c^^rt^feSo 40 

[00 5 8] ±IB^/W^tt#roJi&feJi, l-100k 
HzfJ,5:t»iU^ 1 kHzfrffiX-hZk&m 
\Z.S$tgWi>>fri9-rg, 1 OOkHzfcjgxSiT-^ife 
S#35£L^-f <fc5. *fc, t>i:0(0/NV^S^5Ep 
JmSftSB^te, 1 m s~l OOOji sTfcSririW 
*LV\ 1 u s *rfT&5 i fc<Ot ft 

9, 1 0 0 On s $rfii-5ir-:5'Scmic^TL J ^< 
±9#*L<tt, 3~2 00«sffc5„ Jtl5T> 

£^LTfc5/^ ON, OFF©»9igL*>e>*5^ 50 
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f 7. 

[0059] #3gi8<A/^w*S#£^fc*^ffi&Sc^T 

tttcmmmm. tk^mizzzxtmyy x^ge, & 

[0 0 6 0] 

mmm) *&w&nmmzm'5^xzb\mmmw 

It4v\ 

[0 0 6 1] Hlfe^ 1 

0 1 izm \,tz.%W.-?y X-v (TS35*8iffia l 0 c m 
X 3 0 c m, ±SPfl;fiiffi9 10cmX30cm, T/U 5 
t*B*W#l. 5mm!, Sffii|2mro) 

t\ «T<Z>sl:#T% ^^f^W-if-ICTfT*-/^ 
Mttfc&£>01 5(C^-t-PET^«^7^/WA#t P P 

15IC*3^T, 2 6I4P PE7^/WAT*fo9, 2 7f4P 
E T 2 5 tt\fT /WTfc <0 , 

2 8I4U— tf-iDIlCfc fj£Lfc££$ (*5 7) 

-r. 

[0 0 6 2] T^X-^&S&ft 

: t$2S LM+7;P^y8 S LM(D*g£#;z. 

: a , S*,±d5 ►) /3LhT& 9 ^fffl 5 M 
s, ttl^3 0 0W, MSlOKHz, 
* 2 m/# ; »4Lfc^? X^|4 S T-^ft©*6>*lft 

[0 0 6 3] 7'7X-7ffiltgi5^(D*n.aa*^t*T^->'l' 

[0 0 6 4] H1£0)J 2 
UK LT P E Tm&m? 4 P P EftfjgW&S* 

LTV^6wt^^ftSLfc 0 

[00 6 5] ^Jfe^J 3 
01 2lC^Lfc^>-M«ffiX7X-vgfi (T/U«-j-0|« 
fcl. 2mmS, ^XvgtUiMOO/im, X7X-7 
ttU7Ld^<o«i||«ttnEgKlmm) TIEroto 

p e t y -< a? a# § p p e mm y a * j* v>&n ? 

yX-?%mZ'<7'otz, ■ 
[0 0 6 6] /7X-7jt|ilitt 



(8) 

13 

J&Jttf* : &tB2 0 s c cm + 7/^8 0 s c c raff) 

&mm zh±# v /il*>t# *> #ra 5 * 

s, tti^5 0W, Aftftl OKHz, ^xWSlm 
m/ sec 

[0 0 6 7] ^7X-r«Ht«5^©«l3l«*K:oV^T, t* 

fc„ ##5Cett-«©&a^tB*SHtt*i*v^ 10 

toae@f©s*?^S5v^ t 

[0068] JttfcH 1 

^tLT, g?^5% + T^=fy9 5%7j>P>ft.5iS-g-# 
^IrlOOsc cm#ALftri s ?>2 7 P a Kft-5 <k 9 t 

ff^stfc©*>, ^/^^©ftfrufcjga&gu 2. 

2kHz©s i nSIroiffi^WL, 5#|BJ» £*W 

lt-ffli/^fr* -A-*&g& © p p e $jjg 7 ^ £ & 

ILf:„ #5>ttfcPPEOTl7- 1 '/PA(Dt*T*-/u4 ] © 
[0 0 6 9] Jt$fc0il2 

Hi©8««rfflt\ JtSfll fcffltKL 

/^^m#©f5J3>0l-ffliSiCl 2. 2kHz©sin| 
[0 0 7 0] 

KT y XS«©ffiffitt# i t> iSS < ft «J , fa±K 30 

[0®©fB¥ftIfcW] 

[0 1 1 ¥fT¥«S««*^fc*«:/?X^«aS« 

©« ^-rm&Br S0 r-fe s . 
[02] jpff s F«a«f*fflv^Jk*7'9x^teais« 

©W*ri5W-**B|-Cfc5. 

[0 3] 02©8rffi0-C-ifc5„ 40 
[04] PJlS*riPlSfiiSrfflv^fcftSX7X-r«iagB<D 



ftffl 2002-94221 
14 

[05] 04©fflflffi0-Cfc5o 

[06] *jfc©n«#fi|«ttSrfflV^fcartt^7X-r»I 

[0 7] ft*75X^feajS1I©BffflS«ft«S*--© 
SSt©ES©-fiai0t?*)5. 

[0 8] ac«X7X^«iags©@^mft^ssi:-© 

aS£©E&©-0S0-efc5. 

[0 9] ttmX7X-T*&S£g©Hflc&Sft3g:g£-© 
«S t ©E^!©-^J0 T- 5 o 

[010] JM7?X^*B18a©Hfl««#«S©;tf 
x&t tti L p ©-^J0T-fc5 o 

[011] flrtt^5X-e»aiHl©H(HI**«»©^ 

t tti L P ©-C?!l0T*feS„ 

[012] J«:/5X^&aaS«©|l{ra«**»©# 
-^B^^iU L R ©-AH"?*)*. 

[013] H(W»«ft»8Srfflv^fc»«^9XTteaig 
■fc£a8M10i©B-e*>.5. 

[014] *»W©/^^*ff©«**-f-lffijS[Jg©B 

[015] \fT^-/^Mx^<Dy^/uj=,(DmnMmmx' 

[016] Jtt&mT'ffl^fcX7X^&gggcD0!l£* 

-ra^ffi0x-fo5o 
[*F*©KW] 

1 mas (x«E^x«ao 
2, 2' , 3 X 3* m,m 
4 

6 #*igAR 

7 #XPfc#mtR 

8 %R 

9 #m&M 

1 0 SStHXyX-v 

1 1 ft LP 
12 #*K3lR 
14 M 

17 lOD-^fX^- !>— 

2 0 JESS^*^ 
2 1 XpT— 

2 5 tfT/fc-A- 

2 6 PPE7-( /PA 

2 7 PET&g^-YA-A 
2 8 



(10) 
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*» (a) 80S (b) 




a* (o) SOB (d) 



[0i5] [iai6] 




